Background It has been suggested that the association between social disadvantage in childhood and adult mortality could come about through processes related to the family environment in which the child is raised. This study examines the relationship of fathers' social class with health behaviour in middle age and assesses the potential mediating role of cognitive function, educational status and social integration in young adulthood in these relationships.
Methods
We used data from the Metropolit cohort which includes 11 532 Danish men born in 1953 with information on fathers' social class at participants' birth and assessments of cognitive performance, education and social integration in early adulthood. In 2004, 6292 of these men participated in a follow-up survey on health and behaviour. Logistic regression was used to investigate the association of father's social class with smoking, alcohol drinking, leisure-time physical activity and the intake of fruit and vegetables in midlife.
Results
Middle-aged men with fathers from higher social classes were more often ex-smokers, wine drinkers and daily consumers of fruit or vegetables than men with working class fathers. Leisure activities and high alcohol consumption were not related to father's social class. Cognitive function and educational achievement at age 18 attenuated the association of father's social class with adult behaviour, while indicators of social integration had very little impact on the associations.
Conclusions Father's social class influences adult smoking, alcohol preference and food intake, and a major part of the effect is mediated through cognitive function and education.
Keywords Social class, cohort, smoking, alcohol drinking, cognitive function A number of cohort studies has suggested that childhood socio-economic circumstances contribute to different causes of death. 1 In particular, childhood conditions appear related to mortality from lifestyle related diseases such as respiratory and cardiovascular diseases, [1] [2] [3] and it has been suggested that the associations could come about through processes related to the family environment in which the child is raised. Thus, children from socially disadvantaged families are more often exposed to role models with an unhealthy behaviour such as smoking and heavy drinking. Children from disadvantaged families also demonstrate lower levels of education and cognitive function. [4] [5] [6] Early educational and cognitive experiences may contribute to social functioning and emotional wellbeing, which in turn could influence health behaviour in adulthood. 4, [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] However, most of the longitudinal studies with socially related factors in childhood associated with adult health behaviour have been based on birth cohorts from the UK, [7] [8] [9] [11] [12] [13] [15] [16] [17] and have considered only one behaviour 4, [7] [8] [9] 11, 12, 14, 17 or have focused on the relation between cognitive function and behaviour. [8] [9] [10] [11] [13] [14] [15] [16] The purpose of the present analysis is to: (i) add to the literature on socio-economic status early in life and health behaviour in middle age by examining the relationship of fathers' social class at participants' birth with smoking, alcohol drinking, leisure-time physical activity and intake of fruit and vegetables later in adult life; (ii) assess the role of the potential confounding or mediating variables of cognitive function, educational status and indicators of social integration in early adulthood in these relationships.
Methods
The Metropolit cohort is defined as the 11 532 men, born in 1953 in the Copenhagen Metropolitan area, who were living in Denmark in 1968. The cohort is described in detail elsewhere. 18 Data from birth certificates, including information on birth dimensions, mother's marital status and father's occupational status at the time of delivery were manually collected for all members of the original study population, in 1965. For decades, nearly all Danish men have had to register with the conscription board when they are about 18 years old. Here they will fulfil a cognitive test, the Boerge Prien's test, and undergo a health examination by a medical doctor. 19 The results of these tests have been collected manually from all Danish conscript district registers for 11 108 of the 11 494 cohort members who were alive and living in Denmark in 1971. Information on selected social characteristics were obtained for each year for all cohort members since 1968 by linkage to the Danish civil registration system (CRS) and health registers. In 2004, the 9507 members of this cohort who were still alive with an available address in Denmark were sent a questionnaire to which 6292 (66.2%) responded.
Assessment of the behavioural variables
From the questionnaire based follow-up in 2004 we used the self-reported information from validated questions 20 on current smoking to assign the participants to one of 3 categories: current smoker, ex-smoker and neversmoker. We also included information on whether father or mother had been a smoker when the study participants were aged 12. Alcohol consumption was assessed as the number of drinks consumed per day, and heavy drinking defined as more than 21 drinks per week, while abstainers were those drinking 0 drinks per week, who had also reported that they did not drink alcohol. Preferred beverage type (beer, wine and spirits) was defined as one beverage type making up more than 50% of the total consumption of alcohol. Similar to the findings of a previous Danish study 14 a preference for spirits was rare (3.7%) and unrelated to social class and other covariates. Thus, a preference for wine can be interpreted as a non-preference for beer. Further, we included data on the frequency of vegetable and fruit intake (dichotomized as yes, daily/not daily). Physical activity during leisure was assessed using a 4-item self-report of the frequency and intensity of walking, running and biking (a common form of transport in Denmark). Sedentary activity was defined as mainly reading, watching television or having other sedentary activities during leisure in contrast to walking, running, biking or other physical activities for at least 4 h a week.
Assessment of social class, cognitive performance and social integration From the birth records we used information on father's occupational social class at participant's birth. Validity of such reports are assumed to be high as compared to later recall. 21, 22 Subjects were assigned, on the basis of father's occupation, to 23 strata: nonurban self-employed (4 strata); urban self-employed (6 strata); white collar workers (5 strata); blue collar workers (5 strata); pensioners; students and unknown. The preliminary data analyses showed that the estimates for self-employed and white collar workers were very close, and they were consequently combined. The unknown group (n ¼ 303) which also included the small group of pensioners (n ¼ 1) and students (n ¼ 67) and the blue collar workers were combined because their estimates were very similar. This left two categories: a high social class, which included self-employed and salaried employed, persons, and a working class, which included unskilled and skilled workers as well as the group of unknowns. Information on subjects' own educational achievement was obtained from information collected at the conscript board examination. This ranged from basic school (7 years of schooling) to at least 14 years of schooling (equivalent of qualification for college/ university). 6 The 45 min validated cognitive test, taken at the conscript board, which most cohort members (90%) attended in 1972-73, comprises four categories: letter matrices, verbal analogies, number series and geometric figures. The score is the total number of correct answers for 78 questions, and this tests has been shown to correlate well with the Wechsler Adult Intelligence Scale. 23 As measures of social integration, we used information from the CRS on participants' marital status at age 30 and labour market participation, i.e whether or not the participant was employed or was a student/trainee at age 22.
Statistical analyses
Associations between father's social class and each health behaviour outcome were analysed using logistic regression models. The analysis of ex-smoking was based on men who had ever smoked, while the analysis of drinking preference included only alcohol drinkers. For each behavioural outcome, we conducted a series of multivariable models to examine the effect of cognitive function, education and social integration on any associations. Four models adjust for the effect of each of the covariables and are used to examine support for a mediating effect of each of these variables. For example, an attenuation of any association with adjustment for cognitive function would lend support to the hypothesis that social disadvantage during childhood is associated with low cognitive function, which in turn results in an increased risk of the behaviour under study. Further, we mutually adjusted for all the covariables to determine whether these had independent effects or whether any one of these was more robustly associated with our outcomes. Finally, information on parental smoking was included in the models with smoking behaviour as the outcome. The initial data analyses supported that the cognitive test score and years of school education were entered into the logistic models as continuous variables. All analyses were conducted using Stata version 8.0 (Stata Corporation, Texas 2002). Table 1 shows the baseline characteristics of the cohort in relation to the prevalence of each health behaviour outcome at age 51. At follow-up, 42.5% of the men were current smokers and 32.4% were exsmokers. A total of 22.7% of the men were defined as heavy alcohol consumers, while 10.8% were abstainers. Among the alcohol drinkers 50.2% had wine as preferred beverage type. Further, 32.2% of the men consumed fruit or vegetables daily and 17.7% were Tables 1  and 2 ), and Table 3 shows how father's social class relates to the behavioural outcomes after adjustment for each of these potentially confounding or mediating variables. The associations between father's social class and health behaviour at age 51 were weakened somewhat when cognitive performance or education were added separately to the multivariable model, but were retained except for abstention. Adjustment for indicators of social integration had very little impact on the relationships. In multivariable models which adjusted for all variables the effect estimates for ex-smoking [ (Tables 2 and 3 ). In the fully adjusted models cognitive performance, own education and divorce at age 30 remained as predictors of current smoking, ex-smoking, abstention, preferred wine drinking and intake of fruit and vegetables. Eighty-seven per cent of the men recalled that at least one of their parents had been a smoker when they were young. Parental smoking was most common among current smokers (92%) and in the lowest social class (90%). The inclusion of parental smoking in the model did not influence the effect of father's social class (data not shown).
Results

Discussion
This population based cohort study showed that men with fathers from the higher social classes had a healthier lifestyle: they were more often ex-smokers, wine drinkers and daily consumers of fruit or vegetables than men with fathers from the working class. Adjustment for cognitive function and educational status at age 18 years explained the major part of the relations, while indicators of social integration had very little impact. Father's social class was not associated with heavy alcohol consumption and leisure activity in midlife.
A number of investigators have examined the relation between childhood social circumstances and adult smoking. In a cohort study from New Zealand, father's social class was associated with smoking behaviour at age 25 even after adjustment for the subject's own educational level, childhood cognitive function and parental smoking. 4 However, in the British 1958 cohort a relation between childhood social circumstances and current smoking at age 41 was eliminated by adjustment for educational qualifications obtained at age 23. 7 A similar pattern was seen among men in the Whitehall II study, 24 where smoking became weakly associated with father's social class when own employment grade was adjusted for. Further, a Finnish cohort study showed no relation between childhood conditions and smoking in middle-aged men. 5 A few cohort studies have examined the link between social circumstances early in life and later alcohol consumption, food intake and physical activity. In Finnish men and women adverse childhood conditions were associated with low intake of fruit and vegetables and low leisure activity, but not with alcohol consumption. However, the effect of potential confounding/mediating variables was not examined in this study. In the 1946 British cohort, parental education was positively associated with frequency of physical activity at age 36. 17 Two recent studies from UK have related childhood socioeconomic status to diet later in life. In the Boyd Orr cohort, childhood social class was not associated with a healthy diet score, 12 while a high parental social class was significantly related to self-reported vegetarianism in the 1970 birth cohort study. 11 In the latter high education and high childhood cognitive function were also associated with vegetarianism, but the effect on childhood social class of adjustment for these variables was not reported. Most other cohort studies have focused on the influence of childhood cognitive function on health behaviour 8-10,13-16 and have not reported separately on the relation to childhood social class.
Study strengths and limitations
The present study includes all males born in a well-defined area (covering one-third of the Danish population), and who survived to the age of 51 years. We had nearly complete and prospectively collected (33.8% of those eligible) did not respond in the questionnaire survey. Non-participation was associated with having a single mother at birth and low childhood cognitive function. 25, 26 The incidence of hospitalizations for alcohol abuse, tobacco-related lung disease and depression were also higher among non-responders. When we analysed the associations between information on early life factors and these health outcomes, which were available for all cohort members, we found that the risk estimates did not differ significantly between responders and the entire cohort. Thus, we concluded that the non-response did not bias the exposure-risk associations.
In order to explore the mechanisms underlying the association between social class and cognitive function and the relatively high rates of unhealthy behaviour in these middle-aged men, we would have liked more information on the circumstances underlying this behaviour such as information on peer behaviour, and psychological attributes such as personality factors and coping styles. These characteristics might have provided other important mediating pathways for the associations that we have observed, but our study is based on exposure information collected in the past, and unfortunately we had no data on this in the files. We did have information on admission to a psychiatric hospital during young adulthood, but this is considered to be too extreme a marker of minor mental distress which might explain a health behaviour such as smoking. On the other hand, the inclusion of parental smoking and indicators of social integration in the statistical models did not change the effect of father's social class. However, one might question the relevance of labour market participation at age 22 and marital status at age 30 as indicators of social integration. To our surprise the estimates for the unmarried men were close to those for the married. However, there might be some misclassification of this variable, since in this population of men it was quite common to cohabitate with a partner without being formally married. This may have diluted the effect of this variable. Our cohort consists of men only, and therefore the results are not necessarily applicable to women. However, in previous studies on the effect of childhood socio-economic status or cognitive function on different health behaviour the associations have been rather similar in men and women. 4, 7, 12, 13 Possible mechanisms and implications of our findings The associations of childhood social circumstances with adult current smoking, ex-smoking, drinking preference and intake of fruit and vegetables were attenuated somewhat when educational status or cognitive function at age 18 were adjusted for, but the effect estimates for ex-smoking and drinking preference were retained. The independent effect of childhood social circumstances on ex-smoking and drinking preference could reflect that psychological attributes and social norms such as peer role models-not captured by education and cognitive function-also influence the relation. Education and low cognitive function are closely correlated. Both factors may reflect one's ability to process information and assess risk, one's type of occupation and the society and culture in which one lives. A culture of unhealthy coping strategies and lack of resources in lower social classes and among those with lower intellectual abilities may influence behaviour later in life. However, the relation between father's social class and behaviour was independent of indicators of social integration despite the association of divorce at age 30 with both smoking, drinking and dietary behaviour. Thus, our study does not support the assumption that these measures of social functioning are important mediators. It has been suggested that cognitive function precede educational achievement, and both might be improved through early learning. However, it is also worth considering the environmental determinants that generate the behaviour. Further, there are genetic sources of variation in social class, intelligence and behaviour, 6, 27, 28 and the covariation between these domains could be mediated by genes.
In conclusion, in the present study men with fathers from the higher social class were more often ex-smokers, wine drinkers and daily consumers of fruit and vegetables than men with fathers from the working class. Adjustments for cognitive function and educational status in young adulthood explained a major part of the relations, and these associations offer insight into the mechanisms underlying the link between father's social class and mortality.
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